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© Malleable, bioabsorbable, plastic staple having a knotted configuration: and method and apparatus 
for deforming such staple. 



© A malleable, bioabsorbable polymeric staple in- 
cludes a back span (32) with two legs (34) depend- 
ing perpendicularly therefrom that are deformed 
along an arcuate path toward each other initially and 
then upwardly toward the back span such that end 
points (36) on each leg extend through a gap formed 
between an underside of the back span (32) and a 
bend (38) in an opposite leg. A surgical staple- 
deforming anvil (52) for deforming the staples has a 
staple-receiving face (56) formed with a pair of guid- 
ing path depressions (58) each having an entry end 
(X) lying on a longitudinal axis parallel to the back 
span of the staple, and an exit end. The guiding 
paths are arcuately shaped and form a groove curv- 
ing and crossing each other approximately at the 
^ longitudinal axis. Accordingly, the legs of a staple 
^- driven toward the anvil and received in the guiding 
<J> paths are initially bent toward each other and then 
steered upwardly and along the horizontally curved 
© path toward the gap formed between the back span 

00 and the bend in the opposite leg. 
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BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to surgical sta- 
ples and to a method and an apparatus, particularly 
an anvil for a surgical stapling device, used to 
deform such staples to secure adjacent layers of 
tissue together. More specifically, this invention 
relates to the configuration of malleable, bioabsor- 
bable, plastic or polymeric staples for suturing 
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anvil for deforming the staples into that suturing 
configuration. 

Description of the Prior Art 

Historically, suturing of a surgical or other 
wound in organs and tissue has been done by 
hand. Conventional hand suturing techniques re- 
quire a high degree of surgical skill. However, 
expertise in such techniques can vary widely from 
surgeon to surgeon, thereby resulting in widely 
varying quality in performance of the concluding 
steps of an operative procedure. In addition, even 
very skillful surgeons require a considerable 
amount of time to suture even relatively small 
wounds. Therefore, it is possible that an undesira- 
ble amount of blood may be lost during the sutur- 
ing operation. 

Accordingly, there has been an increasing ten- 
dency in recent years to use surgical staples to 
suture body organs and tissue after a medical 
procedure. Surgical staples have been particularly 
effective in suturing body organs and tissue such 
as the lung, as well as the esophagus, the stom- 
ach, the duodenum, and other body organs in the 
intestinal tract. 

The advent of surgical stapling has provided 
several marked advantages over known hand sutur- 
ing techniques. First, since one or more rows of 
surgical staples are inserted into tissue using a 
specially adapted instrument that is simply ac- 
tuated, near uniformity of the closure from one 
surgeon to the next results. In addition, all staples 
in the closure are usually inserted simultaneously 
or in rapid sequence across the entire wound. 
Therefore, the closure is made very quickly to 
minimize loss of blood. 

Surgical staples are usually mechanically in- 
serted into tissue with surgical stapling instruments 
such as those known as anastomosis devices, in- 
cluding gastrointestinal anastomosis devices and 
transverse anastomosis devices. In such devices, 
the staples are loaded in one or more elongated 
rows into a magazine or cartridge. The magazine is 
then mounted in the device, which includes a 
mechanism for pushing, or driving, the staples from 



the magazine through two or more sections of 
tissue toward a deforming anvil. At the conclusion 
of the driving operation, the legs of each staple are 
conventionally clamped or bent, by engagement 

5 with the anvil, to a closed configuration to complete 
the suture and join the tissue sections together. 

Gastrointestinal anastomosis-type devices drive 
and bend the staples aligned in a row one after the 
other in rapid sequence. Transverse anastomosis- 

w type devices drive and bend all staples in a row 
simultaneously. 
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Figure 1, used with both gastrointestinal an- 
astomosis and transverse anastomosis-type surgi- 

75 cal stapling devices is made of a metal, like stain- 
less steel or titanium, that is substantially inert in 
the body. The undeformed staple 10, or staple 
blank, is generally U-shaped and includes a back 
span 12 and two legs 14 depending perpendicu- 

20 larly from the back span in parallel to one another. 
Each leg 14 has a sharp chiseled end point 16 for 
cleanly piercing body organs or tissue. The metal 
staple blank is bent by having the legs engage and 
follow a conventional anvil to form a B-shaped 

25 closed staple 18 as shown in Figure 2. 

The anvil used to bend metal surgical staples 
is also formed of a hardened metal and includes a 
staple-bending face having a pair of coined or 
punched pockets located to oppose each staple in 

30 the magazine of the stapling device. The pockets 
are ordinarily elongated arcuate depressions, co- 
linearly arranged in parallel to the back span of a 
corresponding staple held in the magazine. Thus 
the anvil closely resembles the anvil of a conven- 

35 tional paper stapler. 

When the staples 10 are driven from the maga- 
zine toward the anvil, the staple legs 14 each 
engage one pocket so that both legs are bent 
toward each other initially and thereafter upwardly 

40 toward the back span 12. Thus, as shown in Figure 
2, the end points 16 may come to rest against the 
underside of the back span 12. 

Although metal staples inserted in the manner 
described above provide an effective and relatively 

45 simple means of suturing, one significant disadvan- 
tage is that they remain in the patient's body 
permanently. While generally not injurious to the 
body they may nevertheless interfere with post- 
operative X-ray or other diagnostic imaging of the 

so patient. 

This disadvantage can be overcome by using 
bioabsorbable polymeric staples that are degrada- 
ble in the body after a short period of time. How- 
ever, conventional polymeric staples are not mal- 

55 leable and thus cannot be easily bent into the B- 
shaped configuration shown in Figure 2, to com- 
plete a suture. Therefore, as shown in Figure 3, 
such conventional bioabsorbable staples instead 
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are made in two parts, namely a U-shaped poly- 
meric staple body 20, the legs 22 of which are 
joined by a polymeric bar-like closure 24. The 
closure has two end point-receiving holes 26 that fit 
over the end points of the staple body 20 after they 
have pierced the tissue to be sutured. The staple 
body 20 and closure 24 are then forced toward 
each other to complete the suture. 

While this two-part staple will dissolve in the 
body and, therefore, does not interfere with post- 
operative procedures, it has the drawback of requir- 
ing a oart in addition to the basic staple blank and 
thus requires a more complicated mechanical sta- 
pling device for properly aligning the two parts and 
driving them together. 

More recently, a breakthrough in the bioabsor- 
bable staple field has been made. Specifically, 
bioabsorbable or partially bioabsorbable surgical 
staples have been developed using polymeric ma- 
terials. (Hereinafter the term "bioabsorbable" will 
be used generically to describe surgical staples of 
the type described in both of the applications men- 
tioned above.) These staples retain all of the bene- 
ficial attributes of known bioabsorbable staples, but 
in addition are malleable or plastically deformable 
like metal staples. That is, these staples may be 
bent into complex shapes that are then retained. 
Therefore, they may be made of a single piece, not 
requiring independent staple body and closure 
parts. 

Nevertheless, it has been found that if these 
new bioabsorbable staples are bent in the same 
way as are conventional metal staples, as shown in 
Figure 2, so that the chiseled end points of the 
staple legs hit the back span, the points may crush 
or break. 

Therefore, improvements in surgical staples 
and devices for inserting them, taking advantage of 
the attributes of the new polymeric materials de- 
scribed above, are desirable. 

Accordingly, it is a principle object of the 
present invention to enhance the benefits obtained 
by using malleable, bioabsorbable, polymeric sta- 
ples in surgical stapling techniques. 

It is a further object of the present invention to 
provide a malleable, bioabsorbable, polymeric sta- 
ple deformed into a precise shape that securely 
joins tissue sections together with minimal tissue 
injury and damage to the staple itself. 

It is another object of the present invention to 
provide a malleable, bioabsorbable, polymeric sta- 
ple deformed into a knotted configuration to better 
secure the stapled tissue. 

It is yet another object of the present invention 
to provide a malleable, bioabsorbable, polymeric 
staple having a variable closing force for securing 
the stapled tissue. 



It is another object of the present invention to 
provide a high precision anvil for surgical stapling 
devices that will precisely and uniformly deform 
malleable, bioabsorbable, polymeric staples, as 
5 well as other staples, into a desired configuration. 

It is yet another object of the present invention 
to provide a method for deforming the malleable, 
bioabsorbable, polymeric staples into the desired 
shape. 

w It is still another object of the present invention 

to provide a unique anvil that takes advantage of 



♦Vnr> ^oicficis! properties 



bable, polymeric staples of the type described 
above to in turn provide an improved surgical sta- 
rs pling device. 

These and other objects are achieved by the 
malleable, bioabsorbable, polymeric surgical staple 
of the present invention, which in a preferred em- 
bodiment comprises a back span, and first and 

20 second legs extending in a first direction from 
opposite ends of the back span, with each of the 
first and second legs terminating in an end point. 
Each leg includes a bend and a curved portion 
extending across a vertical plane extending in the 

25 first direction and through the back span, with the 
curved portions of each respective leg crossing 
with each other. 

In accordance with another aspect, a preferred 
method is disclosed for deforming a malleable, 

30 bioabsorbable, polymeric surgical staple having a 
back span, first and second legs extending in a first 
direction from opposite ends of the back span and 
substantially perpendicularly thereto in an undefor- 
med state, the first and second legs each terminat- 

35 ing in an end point. The method comprises the 
steps of initially deforming the first and second 
legs inwardly toward each other to form a bend in 
each leg, with each leg having a straight portion 
between the back span and the bend, and there- 

40 after deforming in each leg a curved portion lead- 
ing from the bend and extending to the end point 
into an arcuate shape extending across a vertical 
plane defined in the first direction and passing 
through the back span, with the curved portions of 

45 each leg crossing each other. 

In accordance with yet another aspect, a pre- 
ferred embodiment of the invention is a surgical 
stapling device anvil for deforming a malleable 
surgical staple having a back span, and first and 

50 second legs extending in one direction from op- 
posite ends of the back span and substantially 
perpendicularly thereto in an undeformed state. 
The anvil comprises a supporting body having a 
longitudinal axis and including a staple-receiving 

55 face in a horizontal plane, first and second pocket 
depressions each beginning with an entry end lo- 
cated at the staple-receiving face, continuing to a 
depressed portion within the body below the sta- 
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pie-receiving face, and terminating in an exit end at 
the staple-receiving face. The first and second 
pocket depressions each have an arcuate portion 
and extend in non-collinear relation with the entry 
end of each located substantially on the longitudi- 
nal axis, and the exit end of each is located on a 
side of the longitudinal axis opposite the side on 
which the exit end of the other pocket depression 
is located, with the arcuate portions curving along 
the horizontal plane to form a bend and crossing 
each other approximately at the longitudinal axis. 
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the anvil and received in the entry ends of the 
respective first and second pocket depressions are 
guided to the exit ends thereof to be deformed 
toward the back span and formed such that distal 
ends of the first and second legs extend between 
the bend in the opposite leg and the back span. 

It will be appreciated, of course, that the sur- 
gical stapling device anvil configured in accordance 
with the present invention may be used with sur- 
gical staples of any material. However, because it 
is specifically designed for use with malleable, 
bioabsorbable, polymeric staples that are non-me- 
tallic, it may be made of plastic materials that are 
less expensive and in which the high precision 
pocket-like depressions may be more easily 
formed than known hardened metal anvils. 

These and other objects, aspects, features, and 
advantages of the present invention will become 
apparent from the following detailed description of 
the preferred embodiments taken in conjunction 
with the drawings. 

Figure 1 a front elevational view of a conven- 
tional metal staple bank made, for example, of 
stainless steel or titanium; 
Figure 2 is a front elevational view of a conven- 
tional staple in a deformed configuration; 
Figure 3 is a front elevational view of a conven- 
tional two-piece bioabsorbable polymeric staple; 
Figure 4 is a front elevational view of a mallea- 
ble, bioabsorbable, polymeric staple in an alter- 
native deformed state; 

Figure 5 is a top plan view of the staple shown 
in Figure 4; 

Figure 6 is a front elevational view of a mallea- 
ble, bioabsorbable, polymeric staple, which is 
not yet deformed, in accordance with the 
present invention; 

Figure 7 is a cross-sectional side view of a 
malleable, bioabsorbable, polymeric staple grip- 
ping two layers of tissue in its deformed state in 
accordance with the present invention; 
Figure 8 is a top plan view of the staple de- 
formed in the shape shown in Figure 7 in accor- 
dance with the present invention; 
Figure 9 is a schematic perspective view of a 
surgical stapling device anvil formed in accor- 



dance with an embodiment of the invention; 
Figure 10 is a schematic top plan view of the 
surgical stapling device anvil shown in Figure 9; 
and 

5 Figure 11 is a vertical cross-sectional view of 
the surgical stapling device anvil shown in Fig- 
ures 9 and 10, and taken on arcuate surface A-A 
in Figure 10. 

As noted above, surgical staples in accordance 

w with the present invention are made of a polymeric 
or plastic material. Because they are made of this 
uTiicjucf rnaleriai, Ihese staples are plaslicaiiy deior- 
mable or malleable as well as bioabsorbable. The 
present invention takes advantage of these unique 

75 properties to provide a surgical staple having an 
improved deformed configuration, a method of de- 
forming the staple to that configuration, and a sur- 
gical stapling device anvil, the use of which results 
in that configuration. Of course other bioabsorbable 

20 or partially bioabsorbable malleable polymeric sta- 
ples later developed may be adapted to the 
present invention. 

An alternative malleable, bioabsorbable, plastic 
staple is shown in Figures 4 and 5. These figures 

25 disclose a plastic staple with legs 14' that are 
initially bent toward each other and then steered 
upwardly toward opposite sides of back span 1 2' to 
form a so-called offset B-shape. This configuration 
protects the brittle end points from hitting the un- 

30 derside of the back span. The present invention is 
directed to an alternative plastic staple configura- 
tion and to the method of achieving it. 

More particularly, in its undeformed state 
shown in Figure 6, the surgical staple or staple 

35 blank 30 in accordance with the present invention 
is generally U-shaped as are conventional staples 
shown in Figure 1. Thus the improved staple 30 
includes a back span 32, two legs 34, and an end 
point 36 formed at the extreme of each leg 34. The 

40 end points are sharply chiseled to cleanly pierce 
the body organs or tissue to be sutured. 

Figures 7 and 8 show the plastic staple 30 in 
accordance with the present invention in its de- 
formed state. The staple is shown as having 

45 pierced two layers of tissue 50 to be sutured. Each 
leg 34 is similarly deformed to include a bend 38, 
with a straight first portion 40 between the bend 
and the back span 32 and a curved second portion 
42 at a distal end of the bend. 

so In deforming the staple with an anvil, which will 

be describe below, first bend 38 is formed at an 
intermediate location on each leg. As shown in 
Figure 7, the straight first portion extends substan- 
tially perpendicularly from the back span in a verti- 

55 cal, or x-axis, direction. Actually, each leg is prefer- 
ably bent slightly inwardly when the bend is 
formed and thus forms an angle B with the hori- 
zonal y-axis of slightly more than 90* in the x-y 
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plane. After the bend is formed, the curved second 
portions are guided in the anvil toward each other 
and then upwardly toward the back span along a 
path which is arcuately curved in the horizontal 
plane, that is, the y-z plane in Figure 7. 

As best seen in Figure 8, each curved second 
portion extends from the bend at an angle a of 
approximately 20° from the vertical x-y plane and 
curves back around and under the back span, thus 
crossing the vertical x-y plane defined by back 
span 32 and the first portions of legs 34. Since 

£>ar>h jp>n ic hont in tho cprp^ msnfief, the !SQS 

cross the curved second portions to form a knot 
44, and the end points extend through a gap be- 
tween the underside of the back span and tissue 
layers and the bend of the opposite leg. With legs 
34 deformed in this manner, the staple loosely 
resembles a pretzel and the configuration can be 
referred to as a "pretzel" or "knotted" design. One 
significant advantage of this design over conven- 
tionally deformed staples is that the end points of 
each leg are sandwiched in the gap between the 
back span and the bend of the opposite leg, and 
the curved configuration of the legs makes it dif- 
ficult, if not impossible, for the staple to relax so as 
to slide out from the gap. Thus, the staple remains 
in its deformed state and a secure suture in the 
tissue is maintained. 

Another advantage of the pretzel staple design 
is that, with reference to Figure 7, the end points of 
the legs do not pierce the tissue a second time 
from the underside. Rather, the gentle upward 
slope of the anvil deforms the second curved por- 
tions of the legs at such a slight angle that the legs 
can actually compress the tissue with a force 
against the back span. Moreover, this compression, 
or closing, force can be regulated by varying the 
stroke of the stapler against the staple in the anvil 
and thus the length of the straight first portion. 

One type of anvil 52 used to deform the poly- 
meric staple in accordance with the present inven- 
tion is shown in Figures 9 through 1 1 . Anvil 52 has 
a supporting structure 54 having a staple-receiving 
face 56. The face and supporting structure can be 
either a one or multi-piece construction. 

The face 56 includes two guiding paths 58 for 
receiving and guiding or steering the staple legs to 
the desired configuration. 

It will be appreciated that while the anvil shown 
in Figures 9 through 11 includes but one pair of 
guiding paths 58, in the usual case an elongated 
row of pairs of such pockets would be formed in a 
similarly elongated support structure 54 so that a 
large number of surgical staples can be driven 
simultaneously or in rapid sequence. 

Guiding paths 58 curve from respective entry 
ends 60 to exit ends 62. The guiding paths curve 
relative to the horizontal plane y-z as shown in 



Figure 10 to bend the curved second portions of 
the legs as described above. As shown in Figure 
11, the guiding paths 58 include a sunken pocket 
64 for receiving the end points and forming the 

5 bend in each staple leg. The sunken pockets in- 
clude a relief channel 66 having a width less than 
that of the legs. In this manner, when the legs enter 
the sunken pockets the end points will extend into 
the relief channel but will not reach its bottom 

10 surface. This protects the chiseled end points from 
breaking off. The guiding paths 58 slope upwardly 



the back span, while at the same time the horizon- 
tal curves of the guiding paths cross over each 

75 other and extend past the entry ends of the op- 
posite guiding path so the legs are deformed into 
the pretzel shape as described above. 

The anvil is arranged in the surgical stapling 
device so that longitudinal axis B-B (see Figure 10) 

20 is substantially parallel to the back span of a staple 
to be driven toward the anvil. Moreover, the entry 
ends 60 of the respective paths 58 are spaced so 
as to receive the respective end points 36 of the 
legs 34 of the staple driven toward the anvil. Ac- 

25 cordingly, when the staple is so driven, the end 
points 36 each first encounter the entry end 60 of 
one guide path 58. As driving of the staple toward 
the anvil continues, the end points 36 are steered 
along the curved guide paths 58 to form a knot in 

30 the legs and the end points are ultimately driven 
within the gap formed between the underside of the 
back span and the bend of the opposite leg when 
driving is completed. 

Thus it can be seen that the surgical stapling 

35 device anvil in accordance with the present inven- 
tion will cause a malleable staple driven there- 
toward to assume a unique desired deformed con- 
figuration. Moreover, since this anvil is specifically 
designed to be used with malleable, bioabsorbable 

40 staples, which are made of polymeric material, it 
need not itself be made of a hardened material like 
metal. This factor is important because precisely 
shaped anvil pockets such as described above are 
difficult to form in hardened metal by other than 

45 very expensive machining techniques. Indeed coin- 
ing or punching techniques for forming anvil pock- 
ets of conventional shape in known metal anvils are 
not suitable for forming the precisely shaped anvil 
pockets in accordance with the present invention. 

50 Thus plastics can be used to make the inventive 
anvil using precise yet inexpensive injection mold- 
ing methods in the production process. Still further, 
plastics from which the anvil of the present inven- 
tion may be made are themselves less expensive 

55 than metals used in conventional anvils. Therefore, 
the present invention provides significant advances 
over the prior art. 
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It has been found that polymeric materials like 
polycarbonate and liquid crystal polymer (LCP) 
may suitably be used for the inventive anvil. 

As will be readily appreciated by those skilled 
in the art, the present invention provides marked 
improvements over known surgical staples and sta- 
pling device anvils. It achieves ail of the benefits of 
known bioabsorbable, polymeric staples without the 
associated drawbacks. Moreover, by taking advan- 
tage of the unique properties of recently developed 
malleable, bioabsorbable, polymeric staples, this 
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as well as a unique surgical stapling device anvil 
structure and method for producing that shape. 

Although specific embodiments of the present 
invention have been described above in detail, it 
will be understood that this description is merely 
for purposes of illustration. Various modifications of 
and equivalent structures corresponding to the dis- 
closed aspects of the preferred embodiment in 
addition to those described above may be made 
by those skilled in the art without departing from 
the spirit of the present invention which is defined 
in the following claims, the scope of which is to be 
accorded the broadest interpretation so as to en- 
compass such modifications and equivalent struc- 
tures. 

Claims 

1. A deformed malleable, bioabsorbable polymer- 
ic surgical staple, comprising: 

a back span; and 

first and second legs extending in a first 
direction from opposite ends of said back 
span, each of said first and second legs termi- 
nating in an end point, wherein 

each leg includes a bend and a curved 
portion extending across a vertical plane, ex- 
tending in the first direction and through said 
back span, with the curved portions of each 
respective leg crossing with each other. 

2. A deformed malleable, bioabsorbable polymer- 
ic surgical staple according to Claim 1, 
wherein each said end point extends between 
said bend in an opposite leg and an underside 
of said back span. 

3. A deformed malleable, bioabsorbable polymer- 
ic surgical staple according to Claim 2, 
wherein each said leg comprises a straight 
portion between said bend and said back span, 
with said straight portion extending substan- 
tially perpendicularly from said back span. 

4. A deformed malleable, bioabsorbable polymer- 
ic surgical staple according to Claim 3, 



wherein said curved portion extends from said 
bend at a distal end of said leg, said curved 
portion being arcuately shaped and extending 
toward an opposite leg and upwardly toward 
5 said back span. 

5. A method of deforming a malleable, bioabsor- 
bable, polymeric surgical staple having a back 
span, first and second legs extending in a first 

w direction from opposite ends of the back span 

and substantially perpendicularly thereto in an 

ui iocioi 1 1 iou "otc*io~, trier neat ui io ocwuiiu ic^o 

each terminating in an end point; said method 
comprising the steps of: 

75 initially deforming the first and second legs 

inwardly toward each other to form a bend in 
each leg, with each leg having a straight por- 
tion between the back span and the bend; and 
thereafter deforming in each leg a curved 

20 portion leading from the bend and extending to 

the end point into an arcuate shape extending 
across a vertical plane, defined in the first 
direction and passing through the back span, 
with the curved portions of each leg crossing 

25 each other. 

6. A method according to Claim 3, further com- 
prising the step of deforming the curved por- 
tions of each leg so the respective end points 

30 extend between the bend in an opposite leg 

and an underside of the back span. 

7. A method according to Claim 6, further com- 
prising the step of regulating a deforming force 

35 initially applied to the staple to adjust a length 

of the straight portion of each leg. 

8. An anvil for deforming a malleable surgical 
staple having a back span, and first and sec- 

40 ond legs extending in one direction from op- 

posite ends of the back span and substantially 
perpendicularly thereto in an undeformed 
state, said anvil comprising: 

a supporting body having a longitudinal 

45 axis and including a staple-receiving face in a 

horizontal plane; 

first and second pocket depressions each 
beginning with an entry end located at said 
staple-receiving face, continuing to a de- 

50 pressed portion within said body below said 

staple-receiving face, and terminating in an exit 
end at said staple-receiving face, said first and 
second pocket depressions each having an 
arcuate portion and extending in non-collinear 

55 relation with the entry end of each located 

substantially on the longitudinal axis and the 
exit end of each located on a side of the 
longitudinal axis opposite the side on which the 
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exit end of the other pocket depression is 
located, with said arcuate portions curving to 
form a bend and crossing each other approxi- 
mately at the longitudinal axis, wherein 

the first and second legs of a staple driven 5 
toward said anvil and received in the entry 
ends of the respective first and second pocket 
depressions are guided to the exit ends thereof 
to be deformed toward the back span and 
formed such that distal ends of the first and w 
second legs extend between a bend in the 
opposite ieg and me back span. 

9. -An anvil according to Claim 8, wherein said 

first and second pocket depressions include a 75 
relief channel for receiving end points of the 
staple legs, said relief channels having a width 
less than that of the staple legs so the end 
points cannot touch a bottom surface thereof. 

20 

10. An anvil according to Claim 9, wherein said 
supporting body and said pocket depressions 
therein are formed of injected molded plastic. 

25 



30 



35 



40 



45 



50 



55 



7 



EP 0 580 994 A1 



12 



14 




f 



10 



14 




r/o. Z 

(PRIOR ART) 



3 



FIG. 1 

(PRIOR ART) 



20 



22* 



26^ 



2J_ 



-r22 
.-26 



"1 XT 

I I 



30 



32 



1 



/ 



FIG. 3 

(PRIOR ART) 



34 

U 



34 




2 



' A FIG. 4 



36 S55 



Q 




12' 



14 




FIG. 5 



8 



EP 0 580 994 A1 





9 



EP 0 580 994 A1 





Application Number 

EP 93 10 9089 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to daim 



CLASSIFICATION OF THE 
APPLICATION (lot CLS ) 



Y 
Y 



GB-A-2 233 903 (CHOUDHURY ET AL.) 

* 99 1 i no 90 - lino 97 * 
*-*» » ■ • " w — ■ - • 

* page 23, line 19 - line 26; figures 
9A-9D * 

EP-A-0 061 867 (MINNESOTA MINING AND 
MANUFACTURING COMPANY) 

* page 6, line 25 - page 7, line 4; 
figures 7-11 * 



US-A-4 470 532 (FROEHLICH) 

* column 4, line 24 - line 35 * 

* column 1, line 5; figure 10 * 

EP-A-0 456 964 (BEIERSDORF AG) 

* column 5, line 33 - line 45; figure 4 * 



1.5 



A61B17/064 

A61B17/068 



TECHNICAL FIELDS 
SEARCHED (Int. a. 5 ) 



The present search report has been drawn up for all claims 



Place of icarch 



BERLIN 



Dfte of cej^lctloo of tot teJrcfc 

27 SEPTEMBER 1993 



A61B 



ROLAND A. 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : Id termed late document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited In the application 
L : document cited for other reasons 



A : member of the same patent family, corresponding 
document 



